Abstract-Consider a random variable whose measure probability is the sum of an absolutely continuous part with respect to the Lebesgue measure and a discrete measure. In this work is provided a deconvolution estimator density of the continuous part and also the estimated amplitudes of discrete part when the observations ara taken with a noise error.
I. INTRODUCTION
This paper consider a random variable X whose probability measure μ is the sum of an absolutely continuous with respect to the Lebesgue measure and a discrete measure: 
where the number q is supposed nonnegative integer and known. f is the density of the continuous variable which is supposed to be a nonnegative uniformly continuous function. The real positive number m a is the amplitude of the jump at m λ and is assumed unknown. δ is the Dirac measure. The jump points ( m λ are known real numbers. The estimation of the continuous part f is given in general case see sabre [11] .
A statistical test used to verify the existence of jump at any point is studied in sabre [12] . The motivation of this work is that, in practice, it often occurs that the observed data have the same distribution as the one of a usual law except in some points where we have a discontinuity of the law observed. In this case we can consider that the law of observed data is the sum of the usual law with another discrete law. It is therefore interesting to estimate the density of the continuous part, especially at jump points. For example when we consider the regression model = ( ) Y g X ε + , ε must be a centered Gaussian variable. To
show that we take a sample of the residues = ( )
Gaussian except at discrete points, for example 1 λ and 2 λ , so the law of ε can be written as:
If we show that f is the density of a centered gaussian variable, we are sure that we must change our model by adding an other discrete variable.
A concrete application of this model concerns the measurement of the surface of a plant's submarine taken by This paper is organized as follows. In the second section we estimate the density outside the neighborhood of the jump point and we study the estimation of the density inside the neighborhood of jump point. In the third section we estimate the amplitude of the jump point and we give the exact rates of convergence of the estimate. We finish by studying the numerical simulation of this estimator.
II. KERNEL ESTIMATE OF THE DENSITY FUNCTION
Consider a random variable X whose probability measure, , μ is defined by (1 
Suppose that the characteristics functions h Φ and K Φ satisfy the following hypothesis: 
A. The Estimation of the Function f Outside A
Let x be a real outside of the jump point ( )
where 
, it is easy to show the lemma1 and proposition1
B. Estimation of f in Neighborhood of Jump Points
Let x belong to A . As in Sabre [11] , we smooth the deconvolution estimator by two windows defined as follows: 
where the windows functions , and
converges to zero.
Theorem 1 Let x belonging to A .
If f is twice differentiable and its partial derivatives are continuous and bounded, we have
2) Under the conditions of lemma 1 and suppose that 2 1 n nb β + goes to infinity, then ( )
1) Using the definition of ˆn g in (14), we obtain ( ) 
1=
.
The last expressions of 1 E and 3 E can be regrouped as follows:
where τ is a real number verifying 0 < < 1. 
M tends to infinity and
T we distinguish two cases:
K is even and decreasing, we obtain :
2) Now showing that the variance converges to zero. We have We have presented in this paper some results about the deconvoltion estimation of the density of the continuous part and the estimation of the amplitude of jump point. This work could be applied to other cases when the distribution contains points of discontinuity that risks being badly treated by sharing interval distribution or by using Monte Carlo method. The proposed methods can be extended to other applications in several sectors. Indeed, the control of the quality for a product manufactured in the auto industry measures the pollution of automobile. The distribution can follow a continuous law except some observations which are taken when there is fog and reached the constant value (point of the jump). In oceanography when we observe, by using a camera placed at a certain depth in water the length of the fishes. The distribution may represent some jumps due to the acceleration of movement during the passage of a predator. In Astronomy the repeated passage of an object that prevent the vision of stars (cloud, bird, ...) can create a jump of data. This work could be supplemented by the study of the central limit theorem and by giving a test for verifying the existence jump points and their localizations as well as the study of optimal smoothing parameters using cross validation techniques that have proven in this field.
